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Low-End  VAX 
May  Give  Run 
For  the  Money 
To  16-Bit  Units 


VAX-111750  Updated;  Features  64K  Chips 


Unibus  for  the  VAX-11/750  tl 
reportedly  increaees  the  cyMee 

buid^th.  The  DW7»  addn 


How  can  you 
eliminate  this 
tedious  cycle? 


Test  and  debug  all  errors  in 
one  session! 

With  CA-SOLVE" 

Hemoylng  yoorself  from  the  dull  and  repetitive  CA-SOLVE  increases  proflrammer 
testing  and  detxigglng  cycle  requires  just  one  productivity  by  allowing  debugging  of  a 
thing:  CA-SOLVE,  an  Interactive  software  errors  In  just  one  session. 


thing;  CA-SOLVE,  an  Interactive  so 
system  that  revohrtkmizss  progran 
debugging  for  the  DOSAfS(^  user. 


CA-SOLVE  uses  CICS  to  ailow  debuggir 
at  the  source  level  of  applications 
transactions  or  batch  programs  written 
COBOL 


tware  errors  In  just  one  session, 

testing  and  q^^LVE  Improves  programmer  morale 
and  eliminates  most  of  the  elapsed  time 
jugging  involved  in  testing  and  debugging.  Machine 
time  is  consideiably  reduced  and 
rttten  in  programming  and  production  throughput  Is 


Call  our 

toll  free  number: 
800-645-3003 


Computer  Associates  International,  Ir 
125  Jericho  Tumplke 
Jericho,  NY  11^ 

Tel;  (51^  3334700 


PDP-U&VAX  users. 


ComDesign 


Quality  training  has  been  our  commitment  (or 
over  a  decade. 

We  are  proud  to  continue  this  tradition  with  our ' 
new  course  CICS  COMMAND  LEVEL 
PROORAMMM4Q.  Features  and  facilities 
available  through  CICS  Release  1.5  are  covered. 

The  workshop  portions  of  the  course  provide 
Immediate  and  practical  reinforcement  of  the 
lecture  materials,  /plications  programmers  can . 
start  to  code  In  Cira  immediately. 

Call  now  for  your  free  topic  outline  on  this  or  any 
other  course  offered  by  Chubb  Institute. 


ComDwilii’il 

Ovtr  One 
...Wikhonti 


CHUBB  INSTITUTE 

ADVANCED  TRAINING  CENTER 


480  Mortis  Avenue,  Summit.  NJ  07901 

<201)  467-7680 


um 


DISTRIBUTED  ONLINE 


NmhStadyaullcagtd 
Ir.  Fianli  Keffenun,  mcdkal  diico 
r  for  lohn  Hancock  Mutual  Uie  In- 
rance  CO.  followed  McCarthy's 


ENTRY 

SYSTEM 


PROCESSING  DAIA 
SYSTEM  PROCESSING 


‘25000 


pati^  Safety  and  Health  (Niosh) 


ch  that  haa  resulted  i 


Ansi  Standards  Now 
Available  for  Checks 


astabUthea  re<)uimna 


Asyour  busttess  expands,  so  do  the 

WbenJt’suptoyoutorespoixi,  you  need  an 
kdonnation  source  that  has  tody’s  and 
tomorrow’s  growing  room  built  in. 

Thafswdiy  at  Mxtin  Marietta  Data  Sys¬ 
tems,  we  0^  you  responsive  data  process¬ 
ing  growth — anefikient,  economical  way  to 
put  “stretcb’l  in  your  mfonnatkn  manage- 


GROWTH  YOU 
GANMANAGE. 

When  you  take  the  in-house  route  to  expand 
your  information  processing  capabilities,  you 
often  have  to  1^  ahead  to  a  whole  new 


an  grow  your  infonnation  proc- 
and  provide  better,  more 
■vice  to  your  users — wklnut 


When  you  come  to  us  for  computing  serv¬ 
ices,  youcangMenKt^tbeamountoTinfor- 
matioa  processing  cyatabty  you  need  to  get 
yourjobdooe. 

No  matter  how  mudi  or  how  little  pow^ 
youreqiare,  you  canty  into  our  state-of- 
the-art,  IBM  and  CDC  computer  network  to 
stretch  your  processing  cyabaities.  Slice 
you  pay  only  fix' what  you  need  and  use, 

achieve  100%  utilizatian  100%  of  the 

COSTS  Y9U 
GANGONT1K>L 

In  foot,  you  can  use  our  Compu^  Services 
to  extend  your  currenl  resources  without 
burdening  yotx  budget  with  the  overhead 
costs  of  installing  and  mtantaining  hardware 


SOUITTONSWITH 

ANE3CTRA 

MEASURE 

OFSlPPORi: 

No  matter  what  your  infixmation  processing 
needs,  you  have  our  syport  every  inch  of 
the  way.  Including; 

□  Access  to  our  nationwide  network  of 
centralized  computer  centers  24  hours  a  day, . 
seven  days  a  wedc. 

□  State-crf-the-art  IBM  aid  CDC  hardware. 

□  ^  extensive  Kfatarycf  systems  and 
application  software. 

□  Peoplewithptactxdexperiencenimple- 
menting  data  communications  and  (fistributed 
data  processing  systems. 

□  Datasecurity,bu3t4nhardwaieredun- 
dancy,  and  syst^  avafialdity  protection. 

□  Komd-the-dock  customer  service  and 

n  Comprehensive  user  trailing  and  system 


lAKEAdOSER 

TOOK. 

U  you're  a  growing  company,  you  can  use  our 
computing  services  to  manage  your  growth 
options.  Effectively,  and  affordably. 

Not  oily  do  we  offer  you  the  resources 
you  need  to  stay  in  control  and  hold  down 
costs,  but  we  go  one  impottant  step  further. 
We  help  you  (fecover  the  conobinatioo  of 
infixmation  services  options  that  will  work 

We  can  recommend  and  provide  busBiess 
appiicatioo  software  packages  that  wil  deiver 
taiored  solutions.  If  need  be,  we  can  custom¬ 
ize  software  packages,  or  build  tailor-made 
systems  fiom  scratch.  We  can  supply  count¬ 
less  other  infixmation  services  inchidng 
ttaining,oonsul^andsystemsandpco- 

In  short,  we  can  integrate  our  information 
proce^ing,  software  and  service  offerings 
according  to  your  needs,  to  give  you  sohi- 

Wei  send  ym  a  ftee  brochure  that  explains 
our  sovice  in  mote  detaL 


■geish«n  on  April 
once  more  tu."  Pointing  i 

GelS’L.rTd^  AiSfthete*w! 


tnian  Rep.  Tim  Wirth  (D-Colo.)  J 
imed  solely  at  influencing  the  I 
mmt  of  the  Justice  Depart- 


HAIT...RE^ 


rector  of  Duke  University's  Center 
for  Public  Policy  Research,  decried 


Unfortunately,  he  continued,  "The 
judge  is  not  ^ing  to  remake  tel<^ 


But,  he  added,  the  Justice  Depart- 
lent's  approach  to  legislation  has 
>me  significant  problems!  In  partic- 
lar,  Geller  said,  the  department's 


rly  reorganized  AT&T  can 
services  through  separate 
s,  there  is  no  reason  why 


of  regulatory  p^lems  the  FCC  has 
had  in  regiilating  AT&T. 

"1  hope  this  is  corrected  by  Judge 
Greene,"  he  said.  "If  not,  you  will 
only  find  creeping  {state]  regulation 
cofhing  in  . . .  Justice  thought  it  had 
drawn  a  bright  dean  line  [between 
regulation  and  competition],  but  I 


MARKETING 
PRODUCTIVITY 
IS  THREATENED. 


rVprice . . .  and  your  cost 
sell  rises.  As  ]4our  produc 

become  more  sophisticated . 
your  prospects  increase ...  Vi 


MEETING  THE 

MARKETING 

CHALLENGE. 


.  fllei^e  —  The  Dallas  Market 
Center  -  with  over  thirty  years 

experience  in  bringing  buyers  and 
sellers  together  -  provides  you  a 
new  facUity  —  The  INFOMART. 

The  INFOMART. . .  Tie  Inter¬ 
national  Jnformalion  Processing 
Market  Center ...  is  a  medium 


designed  to  meet  today's  marketing 
challenges.  We  envelope  the 
economies  of  scale  to  help  you 
improve  productivity  and  maintain 
or^nizational  profits.  We  will  host 
and  sponsor  frequent  on-site  trade 
shows  and  seminars.  We  *ill 
execute  concentrated  media  cam¬ 
paigns  promoting  The  INFOMART 
with  our  full-time  staff  of  public 
relations  and  advertising  specialists. 

Plan  today  to  explore  this  new  ■ 


INFOMART 
Dallas  Market  Center 
2100  Stemmons  Freewa 
Dallas.  Texas  75207 
214-655-6235 


infO&mat 
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Protector 

b;  :  • 

■/  •  ■ 


la: 


2a: 


Graham  Magnetics 


Hinders  Growth  of  Industry 


hindniue  in  attncting  qual¬ 
ified  irotnicton. 

Facolly  'SlnlnUiig' 


1  elUeon  for  Inaro  drtnctora  providea  the  hlgheat- 
U  Morld.  With  the  fliwt  zone  crystel  proceea,  a 

aa  the  bottoai  to  the  top  of  the  rod  aaveral  tiawa, 
providing  for  groirth  of  a  highly  pure  cryatal.  The 
aaakara,  deeignatora,  trackera.  and  range  findera. 
for  the  U.S.  Amy  and  Air  Force. 


purity  eilicOT  available 
polycryatalline  allicon  r 
■oltan  aillcon  that  paeaa 
thua  raaoving  lapurltiaa 
ailicon  can  be  uaad  for  I 


•dence  dep^- 
ad  (wo  Acuity  po- 

o  qualified  appli- 
I  eight.  "Faculty  in 


Lone  in  apace  will  becoee  poaeifele  with  developaent  by  NASA 
■r  platfoiaa'  capable  of  electric-poMer  output  aa  high  aa 
Hughaa,  under  contract  to  the  NASA  Leaia  Raaaarch 
braadboard  2S-4cil(Matt  do-to-dc  power  converter  that  uaea 
M-raaonant  inverter.  Thla  nodule  providea  the  baaic 
ed  to  natch  aolnr-array  charactariatice  to  payload  roquire- 
bt  converter  will  utiUza  technology  denonatrated  earlier 
ant  of  a  lightweight  llMtilowatt  convarUr  that  operated  at 
cical  efficiency. 


.  of  financial 


Industrial 
accoiding  ti 


iffere  faater  apead,  Increaaed 
ClHI  chip,  daaignated  the  Hughea 
placenent  for  the  1802.  It  oper- 
l  MHz  veraua  the  1802'b  guarantee 
~  the  new  device  can 


HO<>  1802A,  ia  a  pln-for-pln  and  functional  raplacenant  f 
ataa  with  a  guaranteed  nlninun  frequency  of  3.2  MHz  verau 
nlniaani  frequency  of  2.3  MHz  at  5  volte.  Selected  parte 
achieve  5  MHz  operation.  An  intorhal  Sctaitt  trigger  haa 
RESET  input  for  alnpla  R-C  interfacing  that  can  provide  a 

as 

lanadiata  openlnga  exist  in  applications  software  developnent,  data  processing, 
digital  aubsystana  teat,  nicrowave/RF  circuit  design,  power  supply  design, 
digital  coaaunicatlana,  signal  procesalng,  spacecraft  antenna  daaign,  systan 
integration  tost  and  evaluation,  and  TELCO  interconnectian.  Sand  your  rssiMe  tc 
Ton  H.  Royston,  Hughea  Space  A  Conaunlcatlona  Group,  Oapt.  SE,  Bldg.  S/Al,  M.S. 
A300,  P.O.  Box  92191,  Los  ikigeles,  CA  90009.  Equal  opportunity  aaployer. 


bold  end  finighted  lead.' 


"Jovan  has  tripled 
productivity  and 
cut  order 
processing  time 
in  half  through 
the  unique 
capabilities 
oftheTandem 
NonStop 
System." 


Overcash,  Abelson  to  Keynote 
EFT  Assodation  Convention 


IEEE,  Arizona  State  Meet 
To  Cover  Communications 


If  you  are  selling  or  considering . 

MEDICAL/DENTAL 

COMPUTERS 

(A  $400,000,000  market) 


DKiKIALC 


WHICH  IS  FASIHI, 

A  4300  CPU  OR  SIC  PERIPHERALS? 


■  Ifsawin^nproposition.  Your  4300  CPU  win 
W  f  run  tester  when  attached  to  SIC  disk,  tape,  and 

I  printersubsystems.  That's  because  SIC’s 

intermediate^ystem  peripherib  offer  advanced-technology  features  and 
functions  that  simply  are  not  avalable  on  your  present  equipment. 

For  example,  you  may  choose  CKD  or  FBA  disk  subsystems  with 

dual-port  and  higfvspeed  actuators  to  speed  I/O  response. 

You  may  choose  a  famBy  of  dual- or  tri-densHy  tape  subsystems  to 
speed  sequential  processing  and  to  slash  time  and  manpower  from 
backup/recovery  cydes. 

You  may  choose  a  famjhf  of  mkroptocessoc-conboned  printers  with 
the  combination  of  speed  and  print  quality  to  meet  your  objectives. 

Each  of  these  subsystems  is  designed  to  meet  the  special 
requirements  of  the  intermediate^ystem  environment  And  each  shares 
the  heritage  of  performance,  reliability  and  worldwide  service  that  has 
made  STCthe  industry  leader  in  large^istem  I/O. 

If  you're  interested  in  improving  tfie  price  perfonnance  of  your  4300 
system,  contact  your  local  SIC  Mariceting  Representative  for  more  detaik. 
Or  call  Storage  Technology  Corporation,  2270  So.  88th  Street,  Louisville, 
CO  80027.  Phone  (303)  673-4063. 


Storaoe%chnology 

CofporaUon 


iHEnniittBiMir 


Some  dat^  base  management  systems  look  good  when  you  first  buy  them,  but  soon  seem  out  of  place  in  a  continually 
changing  corporate  environment  What  was  once  an  avant  garde  approach  to  online  data  management  looks  old 
^hioned  in  today’s  world  of  distributed  data  bases  and  multi-node  computer  networks.  And  because  of  their  highly 
Complex  and  inflexible  designs,  only  a  few  highly  specialized  people  are  capable  of  understanding  them. 

ADABAS  from  Software  AG  is  the  data  base  management  system  designed  for  the  80’s  and  beyond.'It  offers  a  unique 
combination  of  state-of-the-art  relational-like  architecture,  a  full  complement  of  application  development  and  system 
maintenance  tool^  and  a  user  friendly  operating  environment 

ADABAS  is  ideally  suited  to  helping  organizations  make  the  transition  from  centralized  to  distributed  data  processing 
It  assures  fast  system  development  when  applications  ate  written  using  NATURAL,  Software  AG’s  productivity-oriented 
development  language.  It  provides  fingertip  information  access 
throu^  built-in  capabilities  suqh  as  online  inquiry  and  report 
writers.  Its  simplified  design  increases  staff  pn^uctivity  since 
no  personnel  must  be  dedicated  solely  to  data  base  support  It 
assures  accurate  results  with  an  online  data  dictionary.  And  its 
value  continually  increases  because  Software  AG  is  committed  to 
maintaining  state-of-the-art  system  software. 

If  you’re  looking  for  a  contemporary  solution  to  your  data  base 
management  problems  look  closely  at  ADABAS  for  your  IBM 
processor  or  ADABAS-M  for  VAX/PDP-lls.  the  coupon  to 
arrange  for  a  showing  or  to  attend  a  management  seminar. 


Softtore  AC  of  North  America.  Inc. 
llSOOSunrise  Valley  Driv» 

Reston.  Virginia  22091 
(703)  860-5050 

□  I  wohid  like  to  arrange  for  a  showing  of  ADABAS.  Pti 


fisafbujRF 
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to  I>iffltalEdi]catk)nal  Services. 
Where  the  best  people  go  to  getbetten 


Anyone  runninga  CP  department  knows  the  industry 
keeps  dian^ng  so  feist,  it's  difficult  for  even  the  best  people 
to  keep  up.'Vfet  well-trained  people  are  your  departni^s 
most  vahiaHe  resource. 

Digital  is  here  to  help,  with  one  of  the  most  complete  and 
advan^  educational  services  in  the  computer  industry. 

We  can  also  provide  a  variety  of  VVER's  to  learn,  depending  on 
your  training  needs  and  buc^ 

\bn  can  send  your  peo|4e  to  a  D^Ual  tnining  oentec 
have  24  internationally,  vvhere  we've  invested  $40  million 
in  computers  solely  for  training  Wb'll  help  fmd  the  rig^ 
learning  path  from  well  over  300  lecture/lab  courses.  All  are 
taugfit  by  experts  wh.  '-now  computer  technology  and  die 
bestwaystot^achit 

Wt/n  set  up  piogiains  so  your  people  can  study  on  theiT 
own,  if  you  pnier-offeiing  versatile,  flexitde  sdf-paced 
prinfe  aiidio/visual  and  computer-ba^  instruction  fenmats. 


V\ib  can  also  conduct  on-site  management  and  technical 
seminars,  on  tojHCS  ranging  from  software  engineering  to 
corporate  CP  strategies. 

No  matter  how  your  people  team  from  Digital,  you  can 
be  sure  ttiey'll  get  a  piacticid  high-quality  educatirai.  Because 
the  pnjgrams  theyll  take  are  the  same  programs  we  use  to 
train  Digital's  own  ojmputer  professionals. 

Learn  how  we  can  make  your  best  people  even  better, 
l^te  to:  I^tal  Equipment  Corporation,  Dept  BU/E33, 12 
Qosby  Drive,  Bedford,  MA  01730.  In  Europe:  Dep».  HB, 

12  av.  des  Mcigines,  1213  fttit-Lancv/Ceneva.  In  Canada: 
Digital  Equipment  of  Canada. ' 


TOirORIAU 


Growing  Uneasiness 

Management  infonnation  systems  manageis  will  have  to 
wake  up  fast  to  a  growing  uneasiness  in  the  DP  ranks  if  re¬ 
cent  industry  analyses  are  anything  to  go  by. 

Experts  in  the  field  are  becoming  aware  of  an  increasing 
frustration  among  programmers,  systems  analysts  and  other 
highly  trained  computer  specialists  who  feel  boxed  in  by  a 
set  of  forces  that  tmdenrune  their  morale.  According  to  one 
recruiting  firm  executive,  these  forces  include: 

•  The  limited  career  paths  being  offered  to  technical  spe¬ 
cialists. 

•  Too  much  concentration  on  maintenance  and  techno¬ 
logically  obsolescent  work. 

•  Lack  of  a  well-defined  promotion  path  that  pye  DP 
specialists  an  entry  into  marugement  ranks  without  being 
forced  to  leave  thpir  technical  peer  groups. 

•  Pressure  to  take  on  projects  that  cannot  possibly  be  met 
at  forecast  cost  and  on  time. 

These  trends,  if  they  continue,  spell  danger  for  the  DP 
manager,  pressured  as  he  already  is  to  increase  the  produc¬ 
tivity  of  his  department  There  is  already  evidence  that ' 
more  and  more  programmers  and  analysts  ate  going  it 
alone,  turning  themselves  into  free-lance  specialists  or  join¬ 
ing  the  growing  ranks  of  DP  consultants. 

High  employee  turnover  has  always  been  with  us,  particu¬ 
larly  in  the  clustered  areas  of  the  computer  industry  such  as 
Silicon  Valley,  where  the  DPer  can  literally  turn  to  the  shop 
next  door  for  a  new  job. 

The  time  is  opportune  to  take  a  critical  look  at  how  DP 
managers  are  shaping  the  career  paths  of  those  whose  skills 
and  resources  are  indispensable  in  the  information' age. 
Ideas  now  in  circulation  include  an  increased  commitment 
to  cross-training  so  that  DPers  are  better  versed  in  a  variety 
of  work  asmgnments,  more  emphasis  on  applications  sys¬ 
tems  development  and  more  project  development  work 
dealing  with  leading-edge  technology. 

Without  endorsing  any  specific  proposals,  we  suggest  the 
time  is  now  ripe  to  take  a  fresh  look  at  career  opportunities 
for  those  who  spend  their  working  lives  inside  the  DP  de¬ 
partment. 

HistoricaUy,  DP  personnel  have  not  entered  the  tanks  of 
top  executive-level  management  in  the  user  community  in 
any  great  numbers.  They  have  been  hampered  by  a  lack  of 
the  fundamental  trails  considered  necessa^  to  make  a  high¬ 
ly  competent  maimger  —  good  communications  skills,  an 
appreciation  of  the  overall  business  picture  and  the  willing- 
■itess  to  forego  the  technical  aspects  of  their  jobs. 

Yet  at  a  time  when  information  is  the  critical  ingredient  in 
the  management  process,  DPers  want  to  have  their  status 

recognized.  Until  now,  the  approach  has  been  one  of  “how 

do  we  get  DP  professionals  to  acquire  these  missing  skills?" 

That  may  still  be  a  legitimate  approach,  but  the  recent  de¬ 

bate  brings  some  interesting  new  thinking  to  the  arena.  It 
deserves  a  serious  appraisal. 


But  rat  assured,  folks,  xoe'll  be  glad  to  itiform  you  that  you  have  a  need 
to  know,  if  that  should  ever  become  the  case!' 


LETTERS^ 


Twisted  Reasoning? 

Joseph  Tabacco's  letter  to  the  editor 
concerning  the  dismissal  of  the  IBM 
antilTust  case  [CW,  March  22]  shows 
.  the  twisted  reasoning  used  by  propo- 

Before  I  go  any  further,  let  me  state 
tl  1 1  am  not  and  never  have  been  as¬ 
sociated  with  IBM  in  any  fashion.  In 

the  products  they  turn  out.  However, 
I  believe  William  F.  Baxter  made  the 
only  raUonal  choice  possible  in 
agreeing  to  end  litigation.  Let  us  ex¬ 
amine  Tabacco's  arguments  one  by 

First,  he  demands  an  "immediate 
congressional  InvestlgaUon  of 
Baxter's  conduct."  How  many  hun¬ 

dreds  of  thousands  (dare  I  say  mil¬ 
lions)  of  dollars  should  we  spend  in¬ 
vestigating  a  small  consulting  fee?  In 
fact,  if  you  are  at  all  familiar  with 
Baxter's  background,  you  would  real¬ 
ize  that  his  consulting  work  for  IBM 
had  very  little  impact  on  his  ded- 

For  more  than  20  years,  Baxter  has 
taught  and  ivrttten  about  antitrust 
cegulaHon.  He  has  long  advocated 


frames  vs.  distributed  networks  of 

creasingly  turning  a%v^ from  large 
mainframes  to  distributed  networks 
of  smaller  computers. 

We  cannot  treat  one  segment  of  the 
computer  market  in  isolation  r 
the  general  market  for  compt 


powerful  than  today's  n 
ity,  IBM's  share  of  the 
for  computers  is  drarrutically  srr 


Third,  Tabacco  argues  that  "the  dis¬ 
missal  was  an  affront  to  American 
taxpayers  who  bote  the  costs  of  this 

litigation."  In  other  words,  because 

we  have  thrown  $18  million  to  $28 


Fourth,  he  argues  (as  all  antitrust 
proponents  do)  that  antitrust  laws 
promote  competition.  Any  idea  that 


peHtive  force  in  the'economy)  m 


mm 
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Now3mcanget  a  firm 


Hewlett j^adMwfe  Ptoductim 

Because  timely&clDryfloardeciskxMiialdng  is  essential 
to  dia]pening3^our  oanqMtith^  edge. 


gr^onshop£k)orcoiitroL 


Line  management  just  isn’t  what  it  used  to  be.  Information 
about  plant,  product  and  personnel  has  become  so  complex 
that  traditional  methods  of  data  collection  and  processing 
are  no  longer  adequate. 

But  with  Hewlett-Packard’s  new  production  manage¬ 
ment  software,  shop  floor  control  is  put  where  it  belongs  —  . 
ri^t  at  your  fingertips,  in  the  form  of  useful,  manageable 
mformation. 

Staying  inlDiich,  rigjit  down 

Production  Management/3000  uses  interactive  factory  data 
collection  terminals  to  get  timely  information  from  the 
people  on  the  shop  floor.  So  you  can  see  immediately  the 
status  of  any  job  at  any  stage  of  production.  You  can  manage 
priorities.  Oieck  available  resources.  Even  simulate  capacity 
conditions  so  you  can  plan  ahead  to  make  efficient  use  of 
your  facilities  and  personnel. 

The  net  result  is  that  you  build  the  right  products  at 
the  right  time.  You’ll  meet  shipping  dates  more  regularly. 
And  darease  your  in-process  inventory  in  the  bargain. 

A^bddng  the  way  wixk. 

Production  Management/3000  is  simple  to  install  and  use. 

It  comes  ready  to  run,  so  you  wont  have  the  headaches 
of  a  long,  costly  development  process.  And  it’s  also  easy  to 
customize  to  fit  the  way  you  work.  Once  it’s  up  and  ruimmg, 
our  team  of  manufacturing  sp^ialists  can  continue  to  pro¬ 
vide  you  with  full  support,  training,  consultation  and  docu¬ 
mentation,  as  well  as  the  latest  software  updates. 

Part  c^a  bigger  Story 

By  itself.  Production  Management/3000  is  a  powerful  shop 
floor  control  and  capacity  requirements  planning  system. 
And  whenever  you’re  ready,  it  can  be  integrated  into  a 
network  of  coniputer  products  for  manufacturing:  HP’s 
Manufacturers’ iWluctivity  Network. 

In  fact.  Production  Management/3000  works  with  our 
widely-used  inventory  control  and  MRP  product,  Materials 
Management/3000,  to  form  a  comprehensive  manufactur¬ 
ing  management  system.  Both  are  designed  to  run  on  our 
HP  3000  family  or  computers  to  improve  your  company’s 
overall  productivity. 

If  you’d  like  to  find  out  more  about  how  Production 
Management/3000  and  the  Manufacturers’  Productivity 
Network  can  help  your  company,  contact  vQur  local  HP 
sales.office.  Or  write  to  Hewlett-Packard,  Attn:  David 
Sohm,  Dept.  03110, 11000  VWslfe  Rd.,  Cupertino,  CA  95014. 


ns  HEWLETT 
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There  are  two  leaders  in 
32-bit  minicomputers. 


Perkin-Elmer  is  the  one  with 
the  most  affordabie  system  ewer. 


new  3210. 


Perkin-Elmer,  the  company  with  the  second 
largest  installed  base  of  32-bit  minicompu¬ 
ters,  has  just  set  a  new  pricing  standard  in 
the  32-bit  marketplace— introducing  the  new 
3210  at  $49,900  (U.S.  only).  Our  3210  com¬ 
petes  effectively  with  16-bit  top-of-the-line 
systems  and  offers  much  more  performance. 

Just  30  inches  high,  the  3210  is  a 
complete  computing  system.  Its  integrated 
cartridge  disc  drive,  with  both  fixed  and 
removable  storage,  offers  complete  capabil¬ 
ity  for  software  distribution,  on-line  file  flexi- 
bility,  data  transfer  and  system  backup.  And 
the  3210  can  support  up  to  32  terminals  with 
provision  for  field  expansion. 

You  get  as  much  as  4MB  of  directly 
addres^ble  memory.  And  the  3210  runs  all 
our  system  software  including  such  high-level 
languages  as  FORTRAN,  COBOL,  Pascal, 
Basic  II  and  RPG  II.  Application  and  software  development  packages,  such  as  UNIX* 
and  RELIANCE,  as  well  as  hundreds  of  third-party  application  packages  can  save  you 
time  and  money.  ^ . 

And  Perkin-Elmer  offers  the  high-level  service  and  support  youd  expect  from  a 
$1  billion,  multinational.  Fortune  500  company. 

There  may  be  two  leaders  in  32-bit  minicomputers.  But  Perkin-Elmer  is  the  one  that 
gives  you  the  most.  In  performance.  In  software.  In  overall  value.  Call  or  write  for  details. 
Perkin-Elmer,  Oceanport,  NJ  07757  ^  I'llA  ANA 

Tel:  800-631-2154.  In  NJ  201-870-4712.  wWl?  rt?  M  W?  VI  IVa 


PERKItM-ELMER 
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LEX-1 1 

WORD  AND  DATA  PROCESSING 
FOR  VAX,  PDP-11  AND  LSI11 


Enhanced  Mass  Storage  Package 
Offers  I/O  Driver,  Fits  PDP-11 


Lcronot( 
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300  user-years  have  taught  us  a  lot  about 
customer  service  software 

Let's  talk! 


perpetual 


Builders  Get 
MAC  Upgrade 

BEAVERTON,  Ore.  —  An  Equ 


Customer  Service  Software  is  not  fmanoal  software-order  entry  is  not  like  payroll; 
accounts  recenahle  is  not  like  general  ledger.  Qute  simply.  Customer  Service  Software 
helps  you  be  much  irwe  responsive  than  your  competition  to  customer  needs  and  at 
.the  same  time  improve  your  collection  efforts  and  cash  flow.  Isn't  that  what  being  in 
business  IS  all  about? 

Computensbcs  has  successful  installations  in  large  corporations  like  Standard  CM 
Ondiana),  as  well  as  m  dynamic  growth  companies  like  Ocean  Spray  Oanbemes.  But  ^ 
ask  for  our  compiete  reference  list  not  |ust  a  couple  of  showcase  accounts. 

If  your  mainframe  is  IBM  370  compatible,  let’s  talk  about  C^omAR  and 
CustomORDER  systems. 

us  now,  while  you're  still  thinking  about  it 


(MAC) 


Name/TiBe- 


Maiketing  Manager 
2  Skill  Street 
Hamdeaaoesia 


The  customer  service  software  people 


VSl  Multimedia  Education 
at  a  sensible  price! 

Automatic  updating,  toa 

And  keeping  courses  current  couldn’t  be  easier:  SRA  does 
it  for  you! 

automatically  update  all  components  during  12-month 
leases  and  renewals. 

Why  Wut?  Ordering’s  easy  too! 

Simply  call  Toll  Free  to  order  course  materials^or  mail 
the  coupon  for  more  detailed  information.  (You  can  also 
enroll  in  IBM  fee  classes,  or  get  detailed  course,  class 
and  education  center  information  from  our  audio  library. ) 

800-631-5582 

Call  IBM  DIRECT  Toll  Free  and  ask  for  “Education.” 

In  New  Jersey. . .  800-352-4960;  Alaska/Hawaii  . 
800-526-2484. 

We  make  DP  self-education  easy  for  yon. 


Hie  price  is  right.. .three  years  of  selfedncation  for  less. 


With  that  one  call  you  can  get  two  new  series  of  SRA 
self-education  cour^.  One  to  bring  new  VSl  system  pro¬ 
grammers  on-strepm  6st.  The  other  to  upgrade  skills  for  more 
productivity. 

SRXa  new  setfeducation  series  far  system  programiners: 

VSl  Fundamentals,  VSl  Advanced  Topics. 

VSl  Fundamentals  Can  quickly  give  them  the  know-how 
to  generate  and  maintain  VSl.  VSl  Advanced  'fapics  takes 
them,  into  performance  evaluation,  problem  identification 
and  beyond. 

A  total  of  six  courses  with  integrated  video  and  audio 
instruction:  one  video,  four  audio  cassettes,  plus  nine 
text  volumes. 

It’s' ill  easy  to  assimilate,  too.  SRA’s  modular  Mini-Course 
format  provides  Criterion  Referenced  Instruction  in  “bite- 
sixed”  15-  to  30-minute  s^ments.  And  each  course  comes 
with  the  exclusive  SRA  Personal  Reference  Guide  (PRC) 
for  each  student.  Not  only  do  the  PRCs  function  as  course 
guides  and  workbooks,  but  also  as  an  on-going  reference 
as  programmers  take  on  productive  tasks. 


for  leas  than  you’d  probably  pay  to  send  one  staff  member 
to  class  (including  tuition,  typical  travel  and  per  diem), 
you  can  keep  both  VSl  series  in  your  own  self-education 
library  for  three  yrars! 

You  can  lease  for  30  days  or  12  months  under  SRA’s 
flexible  plans.  Either  way,  order  an  entire  series  and  get 
a  10%  discount. 


Science  Research  Associates,  Inc. 
A  subsidiary  of  IBM 
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ADS/Online  -  the  star 
Cuts  application 


ADS/OiiLioeistfaonii#lyiit^ratedto  editingo 

Mn)MS-19e2  software.  What  makes  ADS/  meansp 

(MJaedfietem  from  other  anication  nolonge 

devdopment  systems  is  ftie  way  it  works  codetoi 

togeftier  with  the  Integrated  Data  Dictkaiary  byoutsc 
and  die  mapping  haitydlDMS-DC,  editHipi] 

Culnaiie’soninetdeiitDcessing  system,  to  leads^ 

simptfyapplicatkn  structure.  The  Integrated  endusei 

Data  Di^cnary  documents  alfieldsandal  essaryt 

screen  ^outs,  to  automadcaly  generate  al  tions.  U 

staidard  system  and  data  handing  routines.  Iketerr 

The  autonsitic  on-line  screen  definiticn  and  want  to 
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rusedtonp- 
1  making  and 


eloping  and  prototyping 


N  C 


Systems  Development:  Heuristic  or  Prototyping? 


SpaciaiioC»»t  -The  fact  that  ustrs  dsk  for  Changes  otice  a  sy 

There  are  two  m#>r  piob-  place  suggests  that  defmmg  user  recpdrements 
lema  with  the  way  we  cur^  a  heuristic  or  learning  process  allowing  for  an 
or  emdutionary  deoelopment  process.' 
to  develop  them,  and  we  ^  _ _ _ 


ONE  GREAT 
ENVIRONMENT 
DESERVES 
ANOTHER 


nplished 


oprent  training  methpds  < 


WhatifyouaHild 
Zenith  quality  for 


trained  profes* 
happUy  move 
of  manager  only 


Necessary  to  Fulfill  DP  Managers'  Needs 


oifer  your  customers 
every  applkadon? 

\bu  could  if  you  specified  Zenith. 

Until  now,  if  you  wanted  to  meet  the  needs  Wfe  have  BASIC-80  Inteipreter,  BASIC-80 

trf  a  variety  of  customers,  you  had  to  rely  on  CompQer,  C-BASIC  Compiler/Interpreter, 
a  variety  (rfmanufactureis.  FORTRAN-80,  COBOL-^,  CP/M  and  HDOS 

But  now  you  can  get  everything  you  need  operating  systems  and  languages.  Plus  a 
from  one  reliable  source.  Now  you  can  do  variety  of  useful  utility  packages. 


$500^. 
Today  tl 
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Walk-Throughs:  How  Valuable? 

Study  Finds  Kinks  in  Program  Specifications 


ntcd  in  this  study.  The  chan| 
e  collected  end  dassifled.  The  i 


Tj^ical  progr 


studied,  25 
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ams  even  on  a  remote,  dial-up  basts.  St 
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“3270  cluster^  but 
r  NAS  family  provides 


(interactiv 


DATASTREAM 
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MICRO-TERM 


MIME  740 


VTIOO  COMPATIBLE- 
PLUS  TEN  FEATURES 
THEY  DON  T  HAVE 


FOR  ONLY 


GQMS/IV 
Thesliortest 
distance  between 
twopoints.Or2000L 


Electronic  mail  brings  all  your  offices  closer  together.  With 
COMS/rV,  the  Corporate  Office  Management  System,  you  can 
send  a  letter  from  ^  Rrancisco  to  New  York,  or  route  a  memo  to 
a  distribution  list  with  more  than  2000  names  at  the  touch  of  a  key. 
They’ll  all  receive  it  instantly,  whether  they’re  down  the  hall  or 
across  the  country. 

More  than  electronic  mail. 

With  COMS/IV  you  or  your  secretary  can  type,  revise  and  print 
reports  and  correspondCTce  faster  using  Foreword*  word  proces¬ 
sing.  Documents  are  riled  electronically,  and  ypu  can  retrieve  them 
quickly  yrith  a  key  word  search. 

COMS/IV  electronic  document  processing  adds  professional  polish 
to  documents  published  in-hpuse.  Text  is  te- 
foimatted  automatically  and  can  be  sent  to  an 
ink  jet  or  laser  printer,  of  to  a  photocomposer. 

By  storing  the  schedules  of  people  and  facilities, 

COMS/TV  Executive  Services  help  plan 
meetings  and  manage  resources.  A  Fou^  Phase 
computer  terminal  in  y^  office  can  display 
your  messages  and  remind  you  of  appoint¬ 
ments,  automatically. 

All  COMS/IV  office  functions  are  available 


Much  of  the  networking  power  of  COMS/IV  is  centered  in  Four- 
Phase  Systems  311/312.  Because  these  systems  are  IBM  370 
instruction  set  compatible,  IBM  system  programmers  can  easily 
jpport  COMS/rV.  This  saves  money  in  installation,  training,  and 


Over  1,000  service  personnel  in  more  than  150  locations  across 
NorA  America  provide  individualized  hardware  and  software 
support  and  a  level  of  expertise  unique  in  office  automation. 
Bring  your  corporation  closer  together.  Call  Four- Phase  Systems 
at  l-S)0-528-6050  extension  1599  (in  Arizona  call  1-800-352-0458 
extension  1599)  or  complete  the  coupon. 


Does  your  company  cui 


COMS/IV.  OBlylhc  grapevine  b  fasten 

Four-Phase  Systems 

The  Offiix  Ainunatkn  Oimpaiv' 


10700  North  De  Ana  8M..  Ct^ino.  CA  95014. 


ANNOUNCING 
NETWORK 
SOFTWARE 
FORTHEONIY 
CERIAINTY 
IN  AMERICAN 
BIHNESS: 

UNCERIAINTY 


another  floor,  city  or  even  continent  without  which  true  office  automation  is  impos 
requiring  any  change  in  the  way  your  ac-  Data  Gerrerd  does, 

counting  people  access  or  use  information.  Nor  do  w  require  vou  to  make  ai 

Sparing  you  any  hurried,  and  costly  applica-  hard  choices  to  ^port  your  network 
tions  reprogramming.  Whether  it's  local,  ^.balch, 

SNA  AND  X.25  NETWORKING  active,  public,  pnvate.  bisync.  SDLC 
THAT  WORK  IN  CCWCERT,  NOT  peer,  hie, anJiical.  commercial,  scienti 

AT  CROSS-PURPOSES  mini  to  mini,  or  mm,  to  mainframe. 

While  there  are  dozensof  companies  Data  General  has  k.  And  it  all  runs  o 

touting  netvvorking  software,  CKily  a  fevir  ECLIPSET  familyof  16-and  324jit< 

promise  SNA  compatibility.  puters. 

Ofthese.onlyone,  Data  General,  is  de-  Allof  which  isvital. 

livering  SNA  and  X.25  networking  run-  After  all  J  you're  being  asked  to 

ning  simultaneously  on  the  same  marine.  a  network,  you're  in  effect  being  aske. 

And  the  advantages  of  this  in  terms  of  com-  to  do  the  impossible— namely,  see  ink 
munications  flexibility  are  self-evident.  future.  And  nobody  else  makes  the  Id 

LOCAL  AND  REMOTE  possible  as  accessible  as  Data  Genera 

NETWORKING  FbrmoremformatwnwntetoDa 

THAT  ACTUALiy  EXISTS.  General  Dept.  B 1. 4400  Computer 
Yxi  are  currently  being  urged  into  office  ^Xbstboro,  M  A  01 580. 

autcxnation  on  practically  every  other  page  ^ 

of  publications  such  as  this.  I  Inf-o  |  -AnAV 

What's  ironic  is  that  many  of  those  ^  W  l../auA  VJCI  Id 

[de-  doing  the  urging  do  not  offa  the  integrated  WE  EINGINEEREDTHE 

local  and  remote  networking  vvithout  ANXIETY  OUT  OF  COMPUTI 


COMMUNICATIONS  SOFTWARE 

SO  FLEXIBLE,  ITLL  HELP 
"VOU  EASIIY  KEEP  R^CE  WITH 
CHANGE,  INSTEAD  OF 
BEING  OVERWHELMED  BY  IT. 

In  the  absence  of  any  quick  and  infal. 
liUe  means  of  foretelling  the  future,  DaU 
General  has  designed  the  next  best  thing: 

The  onjy  networking  software  that 
accepts  the  inevitability  of  change— and  is 
designed  to  be  flexible  and  comprehensive 
enoi^  to  Absorb  changeas  it  happens. 

ATRANSPARENT 

SYSTEM  THATS  ACTUALLY 
TRANSPARENT. 

Data  General  believes  that  when  it's  noi 
necessary  to  cl^ge  your  applications  soft¬ 
ware,  it’s  necessary  not  to  change  it.  And  ou 
networking  software  reflects  this. 

Those  periodic  network  changes  tha 
all  companies  go  throu^  (fri^  new  comi 

require  no  corresponding  overhaul  of  yoiii 
appikatibns  programs.  Vbur  accoun 
partment,  for  example,  can  relocate 
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Allow  Program  Flexibility 

Subroutines  Curb  Repetition  in  Business  DP 


1  the  same  functions,  they  are 
1  coded  differendy,  Mve  not 


h  package  is  the  Scientific 
Package  (5SP)  avaiUble 
This  package  is  generaily 


PUTS  YOU 
AT  THE  PEAK 
of  DATA  CENTER 
PRODUCTIVITY  by 
eliminating  human  error, 
redundant  tasks,  operator 
intervention,  and  cumbersome 
cards  and  files.  APEX  automates 
and  controls  the  production  work- 
flow.  APEX  manages  the  job  setup 
process  automatically,  controls  job  depen¬ 
dencies,  and  automatically  submits  jobs  to  the 
computer  for  processing.  APEX  monitors  and 
prompts  workstations,  makes  the  production  status 
available  online  for  immediate  access,  and  automates 
restart  and  ABENDfecovery.  With  APEX  documentation 
is  .available  nnline.  APEX  eliminates  the  repetitive  tasks 
performed  each  day  in  the  production  control  activity  of  your 
Data  Center. — Gall  today,  and  Johnson  Systems  will  show  you 
how  APEX  can  get  your  Data  Center  to  the  Peak  of  Productivity. 

REACH  YOUR  PRODUCTIVITY  PEAK 


CALL  TOLL  FREE  NOW  |P  |q|||,sq„ 

1-800-368-1010  J  S^rtems 


'Poses  Daily  Conflict' 

DP:  The  Throughput  vs.Tumaround  Paradox 


WITH  so  MUCH  SOFTWARE  AVAILABLE  TODAY,  IT  IS  NOT  ALWAYS  EASY 
TO  ISOLATE  THE  BEST  BUY.  WHATEVER  THE  BASIS  FOR  COMPARISON, 
ONE  PRODUCT  STANDS  OUT.  RAMIS  IL 


COMPARATIVE  EVALUATION 


RAMIS  I 


R.AMIS 


RETURN  ON  INVESTMENT  TECHNOLOGY  LEADERSHIP 
RAMISII  users  report  nmpleic  RAMIS  II  is  the  leading  4lh 


New! 

TlieNCRV-850011 
computer  series  for 
even  better  price/ 
performance. 


More  systems,  larger 
memories  than  ever — 
for  f^er  transaction 
processing. 

The  new  V-850O-II  Series  now  offers 
an  even  wider  range  of  systems. 
Seven  models,  including  a  new, 
smaller,  entry-level  system  and  two 
new,  larger  computers,  all  provide 
virtual  operation,  increased  memory 
and  expanded  performance. 
Sharply  incroMad 
prlM/parlonnanca  —  This  new 
series  now  offers  more  power  per 
dollar  invested.  More  than  40  per¬ 
cent  better  than  NCR’s  already 
highly  competitive 
price/performance  levels. 

Lower,  entry  level  —  The  new 
V-8535-II  is  a  32-bit  processor  with 
cycle  time  of  112  nanoseconds  and 
a  memory  of  one  megabyte.  It 
employs  NCR’s  powerful  Virtual 
Resource  Executive  (VRX)  operating 
software. 


Expanded  memory  —  For  most  of 
the  erihanced  systems  in  the  new 
series,  potential  memory  is 
increaskl  from  50  to  100  percent. 
Maximum  memory  now  ranges 
from  one  megab^e  for  the 
V-8535-II  to  eight  megabytes  for  the 
dyadic  V-8595-II. 

New  dyadic  systems  —  The  NCR 

V-8500-II  Series  now  includes  three 
dyadic  systems.  Systems  that  com¬ 
bine  symmetrical,  tightly-coupled, 
dual  processors  in  a  single  cabinet.'. 
Both,  processors  share  all  system 
resources  equally  with  continuous 
dynamic  load  leveling. 

Migration  Path  Engineering  —  As 
always,  NCR  provides  easy  transi¬ 
tion  from  one  system  to  the  next 
without  difficult  conversion  of 
software. 

For  more  information,  just  call  toll 
free  (800)  543-8130  (in  Ohio, 
800-762-6517).  Or  write  to  EDP 
Systems,  NCR  Corporation,  Box 
606,  Dayton,  Ohio  45401. 

98  Years  Experience 
in  Business  Systems 


nginecring 


YOU’LL  Find  WeHave 
More  Than  One 
Mokl  OF  Excellence. 


GE  IS  \bUR  Best  Choice 
FOR  Quality  Options. 

A  32K  Text  Uitor  allows 


the  GE  2030  printer  Identical 
to  the  GE  2120m  standard 


the  GE  2okl  prints  at  sust^ned 
speeds  up  to  60  cp&  Of  coune. 
there  is  one  other  difference. . . 
it  abo  costs  less.  So  if  ytM  don’t 
need  die  speed,  selecting  the  GE 
2090  may  be  your  best  choice. 


on-Bnedineaiidconununica- 
don  diaign  as  much  as  70X. 
Hansmission  speeds  are  avail¬ 
able  horn  UO  to  9600  baud. 

A  range  of  data  buffers  from 


back  to  Thomas 


hiue^i^ 

ducedd^fubt 


Match  THE  Printer 
TO  THE  Problem. 

The  GE  2000  printer  famUy 
aBows  you  to  meet  your  com* 
mimicaticiD  network,  time-shar- 
ing,  order  entiy  CRT  hard  copy 
and  process  coQtrol  needs  pre- 
dsdy.  EffidentljL  Effectively. 

Whos  First  IN 
Electronic  Printing? 


printing.  Wfe  pioneered  the  i 
dustry  in  the  6rst  place. 


SFEOAIWOBT 


With  GE  2120  printers 
inj^our  network, 
word  gets  around  fast 


GENERAL 


WBfget 

maaty 

systems 

wp 

instantly 

tsitlt. 

iivqvire: 


fH  a  real  life  tUuatmn  when  one  of  our 
engineers  ujiH  walk  into  the  information 
center  and  say,  Tm  leaning  on  an  airj^me 
forSingapore  this  afternoon,  f  need  some 
drawings  and  correspondence  I  think  were 
done  three  years  ago  on  such  and  such  a 
prtgect'He  will  board  the  airplane  with  his 
drawings  and  memos,  thanks  to  INQUntE. 

'  As  the  engineering  division  for  a  ma/or  oil 
compariy,  we  have  over  SOfiOO  valuable 
documents  on  mkrofilm.  The  contents  of 
those  documents  and  odter  information  is 
keptonfNQUB^.  We  cen  do  searching  by 
keywords  to  find  all  doaunentspertineru  to  a 
giuensuliiectSuchaccesstopast  information 
sauesasmany  man-yearsoflaborandallows 


we  gerteraHy  turn  to 
fNQinRE.  Thesystem 
permitscomputer  profes¬ 
sionals  to  rapidly  bailda  database,  write 
required  reports,  and  through  its  macro 
Icmguage,  make  the  system  transparent  to  a 
user  department  In  the  end,  attyone  can 
.  operate  BfQlllKE.  Our  personnel  departrrtenl 
uses  an  INQtBRE  system  heavily.  In  another 
database  we  keep  tradt  ofaHcontroa 
engineers  and  thm  skills  I  have  built  a 


people  he  meets  around  the  world  When  he 
plam  a  trip,  he  takes  a  printout  of  all  past 
acqualnttmces  in  that  part  of  the  world.  That 
database  was  a  spare-time  protect 
BfQUfRE  allows  us  to  bypass  the ‘study’ 
phase  ofa  system.  VbrlungrBrectly  with  the 


user,  showing  him  results  immedudefy,  we 
achieve  our  hnished system  foster,kloreooer, 
since  the  user  has  been  inuoloed  at  the  outset, 
the  situation  of  being  preset^  with  some¬ 
thing  completely  unknown  just  disappears. 

rmpetsorudly  very  gktd  to  have  fNQUOS 
around 

ffyourunklV5,VS-lorVlil,produclide 
software  from  fnfodata  canhelpsolve 
your  information  problems  Call  us  today  to 
Snd  out  exactly  how 


Inibdala  Systems  Inc. 
5205 Uesburg  Pike 
falls  Chureh.Virginia  22 
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Hjt  Tt«y  Won’t  Promote  Me  Becauee  I'm 


Productivity  Program  Gets 
Results  for  Space  Division 

(CxmtmuedfromSRISS)  for  all  profects,  thereby  reducing 

comf^lers,  editoie,  loaders  and  code  start-up  and  training  time  and  allow- 
analyzers.  The  tools  implemented  in  .  ing  the  transfer  of  work,  not  people, 
cni?  —  selected  from  three  •  Getting  new  hires  up  to  speed 
— '  CX  components,  faster. 

•Allowing  the  developer  to  exe¬ 
cute  the  woric  cycle  faster  and  reduce 


mine  effectiveness  in  improving  pro¬ 
ductivity. 

The  anticipated  productivity  ga^  ( 
•  Having  to  learn  only  or 


The  productivity  ol 


professionab  in  data  systems  engi¬ 
neer^  at  GE  facilities.  The  seminars 
provide  an  opportunity  for  employ- 


There  is  also  a  cooperative  degree- 
granting  - - - 


pletes  the  picture  in  GE  Space  Sys- . 
terns  Division's  software  develop¬ 
ment  productivity  progi^.  A 
diagnostic  survey  has  bMn  estab^ 


iputer  professionals.  The  pro- 
nam  develops  competency  mo^ls 
^  superior  performers  in  software 
engineering.  These  activities  are 
aimed  at  providing  the  most  condu¬ 
cive  environment  with  respect  to  job 
assigiunent,  human  interaction 
personal  development  for  productiv¬ 
ity  enhancements. 

Aside  from  the  standard  effective- 

GFs  Space^ystems  ^Division  em- 


GTs  Space  System  Division 


n  monitor  will  be 
the  SDE  to  deter¬ 
mine  the  tisage  of  each  tool.  This  uti¬ 
lization  data  will  be  analyzed  In  con¬ 
junction  with  Scars  data  to  ascertain 
the  level  of  effort  required  on  soft¬ 
ware  projects  and  the  differences  in 
effort  based  on  the  degrae  of  tool  uti- 
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For  More  Information  Call  (313)  569-8280 


Bend  In  thie  term  tor  Compllntenlary  AdmiMlon  TIeketo  S  Automatic  Pre^Rofllatratlon 


Where  You  Con  See  Every  Omce  Technology  & 
Business  Product  Available. 

“The  Greatest  Business  Exposition  in  America 

COBO  HALL  DETROIT,  MICHIGAN  MAY25, 26, 27, 1982 
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THE  ASI  COLLEGE 
CREDIT  PROGRAM 
(ASIAXP) 

AN  INDUSTRY  FIRST— The 
opportunity  to  earn  up  to  37 
semester  hours  of  college 
credit  for  taking  ASI  courses 
on-the-job.  More  than  40  ASI 
data  processing  courses 
have  already  been  awarded 
credit  recommendations  by 
the  American  Council  on 
Education  (ACE),  and  are 
available  h^. 

ASI/CCP  CURRICULA 
AREAS 

ASI's  unique  course  archi¬ 
tecture  and  comprehensive 
approach  to  training  enable 
the  student  to  earn  college 
credit  in  a  wide  range  of  key 
processing  areas; 

□  Entry  Level  Data 
Processing  Training 

□  Programming  Languages 

□  DataBase 

□  Data  Communications 

□  IMS 

□  MVS/JES2 

□  Systems  Analysis 


^^lY^y^rselffedit 


'I 


.  f  t .  4  AiMi 


ASI/CCP 

ORGANIZATIONAL 

ADVANTAGES 

In  addition  to  college  credit 
for  you,  the  data  processing 
professional,  your  organiza¬ 
tion  wiH  also  benefit  from  this 
unique  program.  ASI/CCP 
can: 

□  Optimize  student  time. 

□  Strengthen  career.path 
training  plans. 

□  Augment  tuition 
reimbursement  programs. 

□  Enhance  participation  in 
on-site  training. 


□  Assure  that  ASI  courses 
satisfy  technical  and 
educational  standards  for 
college  level  equivalencies 
set  by  the  American  Council 
on  Education. 

Future  ASI  plans  include 
program  expansion  through 
additional  review  sessions 
and  further  coordination 
with  colleges  and  universi¬ 
ties  across  the  United  States 
and  Canada.  Course  des¬ 
criptions  and  credit  recom¬ 
mendations  appear  in  ACE’s 
National  Guide,  pubfishedby 
ACE's  Office  on  Educational 
Credit  and  Credentials. 


d  from  th»  faipp®d  standard  from 
itor  10.  Up  tflfr  10  and  Orator  10. 
and  any  of  thin  the  field  and  any 
font  selectio  An  optional  font  sele< 
fonts  as  wel  the  resident  fonts  as 
ront  panel! 


fourpnniecs. 


Rtenance  that  many  traditional 
printers  require. 

^  Which  makes  it  the  per- 

_ feet  printer  for  people  who 

use  printers.  And  the  per- 
feet  printer  for  people  uke 
OEf^  who  buUd  printers 
into  bigger  systems. 

The  Letterprinter,  of  course,  is 
backed  by  Digital's  service.  Whkh 
amounts  to  over  16,000  people  worldwide. 

So  there's  hardly  a  better  printer  you  can  buy. 

No  matter  how  you  want  to  use  it. 

To  buy  your  printer,  see  your  local  Digital  ter- 
minak  distributor  or  sales  rqrresentative  today 
or  contact:  Digital  Equipment  Corpmation, 
Terminals  Product  Group,  2  Mt.  Royal  Avenue 
UPl-5,  Marlboro,  MA  (&752.  Telephone  toll-free 
(800)  225-9378  (outside  the  continental  U  S.  or  in 
Massachusetts  call  (617)  480-4077  between  8:30 
A.M.  and  5:00  P.M.  Eastern  time.)  In  Europe: 
Digital  Equipment  Corporation  Internatiotud, 

12  Av.  des  Motgines,  Ql-1213  Petit-larKy /(Geneva. 
In  Canada:  Digital  Equipment  of  Canada,  Ltd. 


Digital's  new  Letterprinter  100 
ghres  you  the  versatility  of 
four  separate  printers  in  one 
prirtter.  Yet  it  costs  the  same 
as  many  orditury  single-  ^ 
purpose  printers.  ^ 

Lk's  look  doser.  Push  two  ^ 
buttons  and  you  can  switch  print-  -s 

ing  greeds.  From  30  cps  letter  qplity.  X-r 

To  240  characters  per  second.  Or  to  full 
bit  map  graphics.  Even  to  an  optional  memo 
quality  80  cps. 

You  can  iK)t  ottly  dioose  speeds  automatically. 
You  can  choose  typefaces.  L^  to  five  difierent 
ottes  all  by  pushi^  a  button.  Or  on  command 
from  the  corr^ter. 

But  here's  something  really  rematkaUe.  AH  of 
this  versatility  sits  on  a  desk.  Thus  the  Letter- 
printer  100  is  not  only  very  versatile,  you  can 
put  it  neariy  anywhere. 

And  it  requires  none  of  the  preventative  main- 


O 


Designed  for  DCA  Unibus  Device  kltows  Switching 

Package  Links  MUX  to  DEC  Gear  ^Between  Systems,  Periphercds\ 


With  our  wealth  of  VLSI  experience, 
we’re  able  to  combine  hardware  artd  software 
into  other  tremendously  effective  solutions. 
Like  our  new  Data  Base  Assist  Processor.  Which 
couples  the  data  management  capabilities  of 
SYSTEM  2000 DBMS  wfth  the  fast  paging  capa¬ 
bilities  of  our  FAST-3800  semiconductor  disks. 
It  improves  transaction  capacity  100%.  And  cuts 
user  response  times  by  50%. 

As  co-implementer  of  the  Ethernet*  local 
area  network,  we're  making  major  breakthroughs 


hundred  times. 

The  whole  DP  department  is  on  full 
overkad  cranking  out  mountains  of  reports. 
Programmers  are  working  overtime  todevelop 
better  applications.  But  Aey're  months  behind. 

And  company  management  has  to  plow 
through  mountains  of  printout  just  to  get  the 
top  line  information  dieyneed. 

No,  the  atjswer  to  your  problems  isn’t 
a  bigger  mainframe.  More  bodies.  Or  more 


What  you  really  need  is  a  better  way  tc 
get  all  of  your  mainframe’s  raw  computing 
fpower  distributed  into  the.  real  world,  where 

it  can  do  some  good.  And  at  Intel,  that’s  _ ... _ _ _ _  _ 

exacdy  what  we’ve  got.  than  hardware. 

Wfe  call  it  Information  Resource  Manage-  You  can’t  get  anything  like  it  from  any 

mem  Technology.  mainframe  manufacturer.  Or  any  independent 

The. first  stage  of  our  efforts  is  the  software  vendor.  Only  fiom  us. 

SYSTEM  2000*  Data  Base  Management  System.  And  even  bigger  things  are  on  the  way. 

Which  includes  everything  from  application  Because  we  think  it’s  about  time  somebody  gave 

development  tools  to  a  query/update  language  you  bigger  scJutkms. 

to  a  conversational  report  generator.  Atai  gives  ^  Instead  of  bigger  problems. 

your  programmers  and  clerical  people  the  tools  ^  Get  in  touch  now  atvd  we’ll  tell  you  more. 

they  need  to  get  a  lot  more  work  done.  3Wite:  Intel,  Market  Information  Office, 

But  that’s  just  die  beginning.  P.O.  Box  9968,  Austin, TX  787^. 

C)rcaU(800)  ; _ X.  rHaliwers 


re  information  from  place  to  place,  besides 
laging  and  retrieving  it  once  it's  there. 

Information  Resource  Managemetit  Tech- 
3gy.  It’s  more  than  software.  And  more 


CRT  Terminal 
Uses  132  Col 


Multitask  'CATIir 
Extends  Cado  Line 

High-End  Additions  Aid 
Etomain  Performance 

m 

By  Tom  Henkel 
,  CWStaff 

CHELMSFORD.  Mass.  -  Apollo  Com¬ 
puter.  Inc.  has  announced  two  high-end 
■  additions  to  its  Domain  line  ot  nodal  pro* 

cessore  that  it  said  offer  twice  to  three 
tinies  the  performance  of  earlier  Domain 

ments  to  its  Aegis  operating  system  and  a 

19-in.  CRT  workstation. 

The  two  latest  Domain  processors,  the 

DN  400  and  DN  420.  are  aimed  principally  r 
at  engineering  and  sdentihc  users  with  i 
computer-aided  design/manufacturing  | 

‘  applications.  They  support*  51 2K  bytes  to  | 

3.5M  bytes  of  nuin  ntemoxy  and  feature  a  | 

16Mrbyte  virtual  address  space,  the  ven-  1 

New  Units  Motorola  68000-Based 

Like  the  origin^  Apollo  processor,  each 
of  the  newly  announced  units  is  based  on 

M 

■  -"K 

DCMniBNMM  April  26, 1982 

Minifloppy  Drive  Runs  Aviv  Magnetic  Tape  Devices  Run 

Under  Desktop  Systems  ^  Systems 

*  J  WOBURN.  Mm.  —  Aviv  Corp.  has  is  software-compaHMe  with  all  DEC 

SUNNWALE.  Calif.  —  Shucari  As-  achieved  by  using  low-profile  dc  introduced  a  magnetic  tape  control-  operating  qrstems  and  Bell  Laborato- 
sodates.' Inc.  has  released  a  single  drive  and  stepper  motors,  according  ler  to  run  on  Digital  Eipiipment  ries,  lnc.'s  Unis  u^g  a  TM-11  driv- 

sided,  minifloppy  disk  drive  de  to  the  vendor.  The  bActw  is  also  uiip.s  uu-ii/a  compuieis  ana  a 
si^  to  r^  under  desktop  shorter  than  standaid  models  and  cartridge  magnetic  tape  system  to 
amilications  that  is  said  to  be  two-  features  a  removable  faceplate  for  in-  runonDBCsLSl-U/2andLSl-U/23 
thilds  the  height  of  standaid  drives.  creased  space  for  system  designers. 

The  SA200  offers  12SIC  bytes  or  Other  features  include  a  track-to-  Called  the  TFC-922,  the  smgle-quad 
2S0K  bytes  of  unformatted  capacity  track  seek  time  of  26  msec,  trgnsfer  imbedded  controller  fntum  a  mi- 
in  single- or  double^nsity  versions.  rate  of  125K-  and  2S0K  bit/sec,  12V  cropro^r  desi^  a  dum-^ri- 

trrfM  comp*Hbility  with  th«  Indus-  tiine-between-failure  goal  of  8,000  relurn-to-zero  inverted/perfor* 

irv  standard  SA400/4S0  and  all  dc  power-on  hourt  and  write  protect  mance  enhancement  (NRZI/PE). 

ifM 

The  devices  were  designed  to  fit  The  SA200.  priced  at  $225/single  TFS  903,  consists  of  Aviv's  mngle- 
horizontally  under  a  CRT  and  are  unit  and  $12S/unit  in  volumes  of  quad  card  controUer,  a  Kennedy  Co. 
taigeted  at  entry-level  desktop  appU-  1,000  units,  is  available  from  Shugart  cartridge  Model  64S0  tape  drive  and 
carions  such  as  personal  computers.  Associates,  475  Oakmead  Pkwy.,  a  rack-mountable  enclosure. 

Height  leduciion  to  2,05  in.  was  Sunnyvale,  Calif.  94066.  The  TFS  903  magnetic  tape  system 

software-compatible  %^th  previous 

Aviv  tape  controllers  and  with  OKI's 

TM-ll  handlers 

Other,  feature*  include  Fifo  data 
buffer,  burst  mode  transfer  opera- 

Does  NCR 

standard  ^inl  ta^  drives  up  to  125 
in./8ec  and  Improved  dau  reliability 
and  throughput  due. to  automatic 
threshold  control  during  read  retry. 

Price  for  the  tape  controller  is 

83,300;  the  m^netic  tape  system  is 

83,900.  Both  produces  are  available 

service  OEMs? 

“Vbub^your 
up-time  we  dor 

^  V.F.  Bean,  Wee  Preskivtt.  Reid  EnghBBT^ 

bum.  Mass.  01801.  1 

Domain,  Aegis 

Get  Upgrades 

(Cmlimed  from  Pogt  651 
main  nmwork,  pfogtam  develop¬ 
ment  and  initiating  bmch  fobs  on  the 
mainframe.  The  operating  sysfem 
aupports-  communicationa  tnnafei 
rates  of  9.600  bit/aec. 

Also  announced  was  a  high-level 
language  debugger  for  Pascal  and 

Ansi  Fortran  77.  Called  Debug,  the 
feature  reportedly  works  with  the 

Domain  language  system  on  the  us¬ 
ers'  Pascal  and  Fortran  77  programa. 

The  operating  system  enhancement 

"FranHy  we  don't  cars  who 
you  are  or  whal  you  do.  If 
you  have  NCR  equipmem 
yougeltheaatnesupportat 

graphics  capabilities.  The  feature  is 

change  fonts.  The  editor  presents 
three  displays  to  the  user  an  en¬ 
larged  version  for  defining  a  charac- 

alaa.  And  our  program  is  sal 
up  to  give  you  that  support 
— fasti  Infacispalaurveys 

raaponae  lima  is  2.3  hours. 

Of  couraa  this  quick 

a  r^-size  version  imbedded  in  sam¬ 
ple  text,  according  to  Apollo. 

Other  operating  system  enhance¬ 
ments  include  44  additional  graphics 
commands,  a  feature  that  allows  us- 

leaponaetiiTioisnaltoosur- 
prising  when  you  consider 
ttalweh8veover16,CI00 
fisfdenginaara  worldwide. 

for  as  long  as  we've  bean  in  buainaaa,  soma  98  ye^ 

1  AndMahouldaeyalalabouttfwqualilyaloiaaaiinoe. 

lhetrainingaiouraijppattpaopla.Today.wefiaveB 

upttatod." 

peclad  h^pan,  you  canoount  on  our  field  engineers  10 
do  the  axpadad.  At  NCR  VM  aarvioa  what  we  sen.  For 
infonnalion  on  our  OQkl  program  call  our  OEM 
MarkaltngDsp««nant(513)445-2380.OrwrllatoOEM 

Mwkating.  Bokaoe,  NCR  Corporation.  Dayton.  Ohio 

45401. 

nications  between  two  processors. 

according  to  Apollo. 

In  addition  to  operating  system  en¬ 
hancements.  the  firm  siuiounced 
support  fot  MSC/Nastrsn.  a  finite  el- . 
ement  modeling  package  ^elo^ 

pac^e  lypiesUy  runs  on  a  main¬ 
frame  processor  in  the  IBM  3033 
class.  However.  ApoUo  contends  the 
Domain's  victual  memory  operating 
system  gives  each  user  traiupsrent 
access  to  system  resources. 

A  DN  420  with  IM  byte  of  ercor- 
checking/correcting  main  memoiy 
and  a  19-in.  landscaped  display  coals 

S37J0O0.  A  DN  400  with  IM  byte  of 
erTor-chccking/carrecting  main 

memoiy  and  a  15-in.  black-and- 

\\fecyiver  vs^iat  the  odias  pixjn^ 


The  TexsB  Instruments  5Vf  6'and 
12'Megab>ae  Winchester  Disk 
Drive  Family  fits  right  into 
TTs  tradition  of  ijerfecting  our 
technology,  production  tech' 
niques  ai^  reliable  performance. 

That’s  why  we  can  ship  disk 
drives  in  large  production  quanti- 
ties  just  when  you  want  them. 
This  ability  to  deliver  has  made  us 
a  leader  in  the  OEM  marketplace. 


It’s  really  not  surprising  that 
TI’s  Winchester  Disb  actually 
do  what  all  the  others  promise. 

After  all,  we  invented  the 
integrated  circuit,  the  micro¬ 
processor  and  microcomputer 
They’re  the  key  components  that 
make  computers  what  they  are 
today. 

As  always,  our  worldwide 
support  and  service  are  part  of 


TI’s  tradition  of  giving  you  more 
than  you  expect.  For  information 
writeiTexas  Instruments  . 
Incorporated,  P.O.  Box  202145, 
Dallas,  Texas  75220. 

Better  yet,  call  us  today: 
1-800-231-4717. 

In  Texas:  1-800-392-2860. 

.  Texas 
Instruments 


the  one 
weekly  newspaper 
that’s  designed  to  fulfill  your 
unique  "need  to  know”. . . 
the  one  newspaper  that  can 
give  you  all  the  current 
information  you  need  to  benefit 
you,  your  organization  and 
your  career  progress ... 

52  weeks  of  incisiue  news, 
commentary  and  special 
reports . . .  subscribe  today, 
use  the  attached  postage  paid 
orderform. 


'  Q  Please  mter  my  subscription 


COMPUTERWORLD 


Good  News  Balanced  by  Bad  in  Irish  Industry 


•  High  Taxes,  Inflation, 
Unemployment  Top 
Workers' Problems 


‘  possible 


English-spe^ifi 


digital. 


program.  The  syste; 
fully  digital  systen 


High  Taxes,  Inflation  Top  Irish  Workers'  Woes 


Tlitse  days,  you  can't  get  ahead 
by  saying  behind. 

Ihu's  why  w  have  muliiiile 
daa  oentets  with 3061s.  And 
why  vw'ic  involwed  in  autoina- 
tun  snaie;^  as  wefl  as  with 

elecoaiic  iu!dlvQteai2[^ 

So  if  you'ie  inteiesied  in 
wtalcing  in  environnient  that's 
stae  of  die  ait,  you  know  wc'ie 

But  what  you  ^’t  know  is, 
state  of  mind. 

Ihatmeansweptovideoain- 
ing  job  nxatkms  and  exceptional 


opponunitics  to  move  up  You 
shape  your  caieei  by  apply¬ 
ing  for  develDpinent  pfQgams 

And  now  is  the  best  time  10 
Stan  with  us.  Because  we'ie 
gowing  at  lop  speed,  and  vwe 
need  the  kind  of  people  who  can 
move  just  as  East 
But  at  Connecticut  CeneiaL 
your  state  of  mind  isn’t  all 


business.  Out  headquaneis'aie 
on  over  500  aaes  of  counoy 
You  can  jog  tun  a  Eimess  course, 
play  tennis,  voOeybaU  ot  bowl 
And  if  you  like,  you  can  have 
three  meals  a  day  in  outcafeteria. 

So  you  can  see  our  human 
sendees  ate  as  advanced  as  our 
information  services. 

Find  our  more  about  wofldt^ 
at  Connecticut  General,  our 

^Xfite  ^our brochure  on 
infotmation  services  caretis; 
Corporate  kifocmatioo  Services, 
DepcSOOCW-KX  Connecticut 
General  Life  Instance  Company, 
Hartford,  CrcXSl52. 


For  Service  Firms 


Graphics,  Videotext  Seen  as  Lines  of  Expansion 


Vk^re  making  waves 


increase  your  ability  to  meet  tonwr^ 

_Dalapro®^_ 

Semiiiais1982 

IncUes  (xxiferences  and  the  ejg|ht<]ay  Data  Ccmniricatjais  Insdtute  sponsor 


In  Los  Angeles, 


Hi 


bmbiidge  plan  intEmationar 


MIS  PRCFESSIC^ALS 

A  Data Proces^ng Dream  ComeDrue. 


ROCKWELL 
INTERNATIONAL 
IN  COLOPADCL- 


COMPUTER 


PROGRAMMER 


ANAIYST 


Smithsonian 


AstrophysicAl 


Observatory 


SUNNY  FLORIDA 


SYSTEMS  ANALYST 

ACCOUNTING  &  FINANCIAL  APPLICATIONS 


WE  CHALLENGE  YOU 
To  Find  A  More 
Rewarding  Opportunity  . 

‘*>T*«suco<>»o<oirlroBeM«y«ltrn>>o*»w»B»ecufitypro^.ACF2(Ai»e«Co»^ 

sM<!ip!S!nlllanX»i’the  WMig  iraK 

TECHNICAL  SERVICE  AND  SUPPORT 


SYSTEMS  SOFTWARE  DEVELOPMENT 


PRODUCT  COORDINATION 


Sait  River  Project 

WATER-POWER 


^-1 


H  a  career  involving 
world  travel  hileresls  y< 
oal  Ampret  today! 


DEBUG  yoursearch 
for  the^'pros’*  with... 

riMMweMMeAr/ 


Mki  0|ll  OCO&SMM  & 

System  Engineers 

Why  Should  You  Salact  NMional? 

You  VMM  •»  rMtonge  and  frwdom  to  do  yov 

Explore  the  following  unique  opfiartunitiae  fa 

Wl  hWJ  :illllLlJlHI  Ulll-lj 

(faroundi 

IMipl 


SFMOR  PRCX.R/\MMER 
ANALYST 


i[¥n?f -' 


S»?n  yf)s('  Hosp/Ta/ 


out  of  the 


Computer- 


ISS)  ‘ACOMPUTER 
LEASING  CXNMnVNVS 
HNANa  AL  SIABIUTY 
>  IS  VITAL” 


338a-AAa/B4 

3880-3/3 

60  Day  Delivery 

3350  3370 
3375 

Immediate  Delivery 

Sale  or  Lease 


BUY  SELL  LEASE 


WANT  TO  BUY 

SYS.  32  SYS.  34 

SYS.  38 


DATA  AUTOMATION  CO.,  INC. 

to\.h 


MEMORY-  IBM  or  PCM 
FEATURES  -  ISC.  System  Extension. 

Extended  Channels 
MACHINES  -  AP  S.  Channels.  MP  s 
Quick  delivery  with  installation  services 
available. 

Extend  your  system's  Hfe  economically 
and  quickly. 

CALL 


I  J 


Set 

pemraeeSs^  ^ 
wtt»  O 

tmi  ^ 


Like  all  McCormack  &  Dodge  systems,  H/R  PLUS  is  design¬ 
ed  for  the  top  companies  in  virtually  every  major  industry. 
Companies  whose  data  processing  departments  face  such 
dem^irlg  workloads  that  any  s^em  but  the  fastest  and  most 
powerful  is  simply  out  of  foe  question. 

The  Human  Resources  system  acts  like  a  double-edged 
sword  to  slash  red  tape.  One  edge  is  payroll  -so  complete  a 
system  that  it  encompasses  every  single  state  and  county. 

The  other  edge  attacks  personnel  problems.  Internal 
education,  skills  information,  performance  and  salary  reviews, 
seniority  programs,  hiring,  recalls,  job  development... on  and 
on,  virtually  ad  infinitum,  fou  adapt  the  system,  put  in  values, 
and  track  as  much  or  as  little  as  you  twant  to  track,  for  as  long 
as  you  want  to  tragk  it  The  system  is  so  flexible  it  defies  the 
term  "packa^  software."  And  any  list  of  applications  that 
would  fit  on  this  page  is  incomplete.  A  few  of  them  are  benefits 


and  OSHA  tracking,  minority  quota  monitoring,  and  updates 
of  job  applications  and  salaries. 

In  foe  wider  sense.  Human  Resources  at  McCormack  & 
Dod^  is  something  larger  than  any  product  or  system  we 
offer.  We  seeHuman  Resources  as  real  people.  The  techni¬ 
cal  support  teams  and  training  specialists  who  work  at 
McCormack  &  Dodge. 

Human  Resources  is  why  people  who  sit  down  and  talk  to 
us  do  more  than  just  talk.  They  become  customers. 

Vlfe'd  like  to  show  you  wfoy. 

McCormack  &  Dodge 

The  best  financial  software.  The  best  financial  people. 

(800)343-0325: 


‘In  Mass.  (800)  322-1098.  560  Hillside  Avenue,  Needham  Heights,  MA  02194,  (617)  449^12 


